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(57) Abstract: 



PURPOSE: A method for forming a metal interconnection layer 
of a semiconductor device is provided to prevent formation of a 
metal oxide layer on a conductive layer in a process of removing 
a photoresist pattern, and prevent an ashing damage and profile 
fail of a via hole. 



CONSTITUTION: A stopper layer is formed on a semiconductor 
substrate. An insulation layer is formed on the stopper layer. A 
hard mask is formed on the insulation layer. A first photoresist 
pattern having a first aperture is formed to expose an upper 
partial portion of the hard mask. A partial via hole having a first 
width is formed by etching partially the hard mask and the insulation layer with the use of the first photoresist pattern 
as a mask. The first photoresist pattern is removed. An organic material layer is coated to fill the partial via hole. A 
second photoresist pattern having a second aperture is formed on the substrate comprised of the organic layer. The 
organic layer and hard mask layer are etched by using the second photoresist pattern as a mask and the second 
photoresist pattern and organic layer are removed. An interconnection region having the second width and a via hole 
having the first width are formed by etching the insulation layer with the use of the hard mask layer as an etch mask. 
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#71 732 §^2^ S Jill Si^S°|s tISSrSr 5S0I H^SIO. 

gas dw. gas thjhmesk ieiSeTsT aaWfailaf as ^ * tWws4b» 

°7I SOWS a^gsfjf Aj^iHuip ^ °P|goj HSQOf c£^ sio.o^i H^SO. 

#85 fassa - --^ 

SOI DHUEICH 

#71 UH£IO)#s Ta^. TaNHf, Ti^, TiNSj- E^ 0112) 2t,^££ HgS^ 201 UH^SKIK 

£2 SJEShV'&jPSS JS*? ct s = S2J sis a we ^aioikhi cue asa 

H - H £j^?l SS ' " YZxil ? S£M ESI #011 ±£Ii|SH «S8r= 330 i #71 -^sia^ 1m 

»z>aaew mgoKE <=m: #71 s^is^ ^ mE o^aft a*; #7i ?f= 07^3* 

S^^LESsOlj CHfSW JlOrSt ygShS W11 EUcHAI^M snei §3S r = EMI #71 ai I 

(HI iSB5|°J ' ■ • - 

= EMI; #71 til OK 
OhSSI 5JCHE I 





_ _ . , M\ ilfg^Sf, 7312 ^£2)2)- a 7312 &?*S°i°iQ\ s&a ^aj 





sra SAINS* oi ?ie^MWATgIraa xfcm jmxwmi iioi iif oSalisS asa^ a 

OjUQ. O|or2| g«(HIA1 0)S SOI OS S2| >1 SH§Oa 5 ll fi" 0 S q3 fi2| b?g|| 
M sg? -E 2!H, H Ami (HI 731321 #01 711731^ 4=E 2iQ. E*t E90BAI ^ «2J =)]nu^7 - « 

< ID I S Al 0)| > 

m 

ma. 

OjOIAI, ^Sffl°t(304) &ofl s^§3°|(306)# #^§3^(306)^ OflB MS. SiOCS* QSfi 

SiOr-)-, PS6(phosphorous silicate glassjs, 1 -, BPSG(boron phosphorous silicate glass)^, US6(undoped 

fcni5^ e 9las ?>°"' J FS6(f luorlne doped silicate glass)^, HDP(high density plasma)^, PE- 
TE0S(plasraa enhanced-tetra ethyl ortho silicate)S| S0G(spin on glass)^ Ifs no7s§§ a 
I#l^§Q^° ShS 301 H *= S!d0 ' 9 ^(306)3 A £ffl 0^(304)^0, Aj^giui^ 3 

QsOih ©^^35^(306) feUHl SfE 0 1-^.3 11(308) ft SStJ-Q. Sh"= 0^=^^(308)3 *^^cqoi- f 3nfi17il- 
ui □ra'^iOl'Lr. 

01 CH AJ S|-=z O^BS(308) ^Oil 73] I =(PJI)H ^7311 SrE Ofi3#(308)2| g« tSAI?l- 

-^s E±t^ zs, Atf| S£317qiMl klf a S^&hO) 11 S£E0Jq±M EBS(310)-1 |«tfD. 

iJMM%^ M Lm^AMm?l%mR^^m. Diia» 1308) a ^2, #2^2 

r(3osa)oii an mmm 

34-6 




^ . -^2CZ2-CZHSS33 

?>~ dio^(3i2)Qi s^£j>t) so. 

Qiffl, 91 SgaXI^e agg(31Q)9 JoaeQ. jgi SSElXi^M 3ffl@(3IO)S 9£2| »H, &02JCH OH 
« (shins) SSI 0133101 JfflTilT ^ 2iO. 

£ 131 g£3r3, Er^ UIO»(312)OI ^SEIOi 2i~ BJESI 715(300) 309 871 !!^(314)g E5SF 
01 I&tf UI0WK312) LHOil 871 1§^(314)1 DHSttQ. 871 ■BSK314)S I&tf HI0«(312) LHODS? 
§£H 4E an, SfE 0fc^3#(308a) SOilE «7fl ^Si 2JO. 87! M^OWS B±70 871 
13 BARC( Bottom Ant i-Ref lection Coating)°|£5 <S2or= 2101 Hl-gSloi-O. 871 99St(314)S ±5 
5§ SSOil ^Slf 4* 2iO. 0IQL £3 3Ei2J 1000 - 5000 rpm §E3 2101 HHI*| SI- 

CK £2 2§ »B23 871 99^(314)9 £5» ^OflS 100*c~150*c §E2J SEOilA] miOlHg gAI 

E 141 871 111^(314)01 ^2£ICH 2J= BKffl 715(300) £0ij #71 Kfll ^(fll)SO S 

SI 2 ^(W2)9 7KKIH 871 99^(314)9 h:^A!71£ Si 2 ;H^(H2)9 »ft 731 2 ESfllXi^e 
HS(316)9 ««tKJ. SI2 ;H^(H2)2J ffl»£f HIGS<312)2] ?|x!0ii CHgEiE^ QgSKH, Sttf 

HI0r£(312)2| A^Qfl n2 ;h^(H2)7I- «D. 

E 151 82*13, X1i2 SS£D73^M S8§ (316)1 £|2f D^3S ShOI #2)-§3^(3C6a) #*2| 87! 1 
9^(314) a o|-E 0h£3§(308a)l 2*1 ^i^O. #71 Q.g 3*^1— 7te E^ N= S H=9 E 

tms y\±m 7^3 ai-s^o . crtii 7^ chf^ 7h±sh os5(Ar)]u- irs 95 
3 7^ a co e~ Or 71^9 st»*fe *i2t 7r±i afsw ^e so. oiiol ef^f uiof^oiz) lh2j 

871 ei'5t(314)E #7| 4ZTAI 01 J= §E= BUIl^r (recess)EI Til SO. 

E 161 §2**3, SI 2 EMEilXl^e na@ (316)9 SI7i*IO. S12 EMftl Al^iL flB§(316)s s#2J «^ 
OflgjCH OHS §§1 0ie*hO1 4= SICK Olid, S7IMe.» 871 B9 5 i l '(314)E HOT M7\^\7\\ 

Zt, ^E Q^3#(308a) ^ a b!0^(312) LHOil gfflufe 871 gl^(314)E X11 2 EMai^l^e 
11! (31 6) XO 71 §§, DtiaCH 0H« SSOilAi SJHI XllTiEiTfl BO. SI 2 ESMXi^M Hie (316) a 871 
SSS«314)01 Xi]71£IS, 7312 *(GI2)e TH^^e 5hE 0^H#(308b)0l ^SiTfl SO. 

E 171 §5ohS, ol-E D^3#(308b)l ^ Df^Hg 5hC« #ZM5^(306a)e ^l^hOl IJH^S 
^ (318) a UI0l-S(312a)g SAIOil ^StHIK ^, #ZJ-§3S|(306b) LHOil Xi|2 ^(«I2)1 ?fe 
HH^S^(318)g ^^5H2, HH^S^(318)2| S^Wl^ ^71 Xi]2 ^(l'12)fiQ^ ^ X1M mm 
HI0^(312a)M t.^> dl-E D^B#(308b)# D^3SAI AFSdFHS ohE 

□h^3#(308b)S gpj.^Gqoj.(306a)oj a,^ soj-Qj] 3i j & g *g* K c )H] g 7^0^ *JO. 

OtCHAi , UI0l-S(312a)g M^H ^SiH^(304)g ^^mHDl Wl7j^Q. Oltlfl, SfE D^3#(308b)E 

t^JH 6j2teK3l STIB" 4^E 2i^Dl, ^hE D^3#(308b)g B1715I-XI 3CH^ feTTI^Il § 
StU^ 4E 2iQ. Ot7|Ai^ uhE Dl-±3e(308b)e 3CH^ feTTl^U ^ S^M 
OB 8 SCH ^Seh7IS tiO-. 

E 181 S^o 1-3 , ±SIH "^(304)01 X1I71S ^E^l 715(300) #<H1 B^-E [CfEF HHEI01S (320)1 SS*!" 
Q. bH£ICHS(320)S Ta^, TaNSj, Ti°|, TiN°| E~ OI12] 5^25 2101 tlhSS|§hO. 

E 191 S2SF3, HH^S^(318) a HIOh#(312a)l XH87I ?I5h01 E2! 1^1 g^D. 0ICHA1, E3 

ii oi s*ra »sa 7i»(3oo)i sw^itbsi sof g-soii 2jsfoi aesrefo. oiuh, ^e 

Oh^B#(308b) ^Oil 2!= HHdlOie(320)E 5^7l«Sj SQ^KM XilTl^Q. ^71 S&SKH1 2J§|-01 BH^S 
^ (313) LHOil 3^bH2 (322)01 ^^EIH, HIOI*(312a) LHOil^ 715(300)011 E2#(302)2f 

^71 S^BH^ (322)1 3§^~ dIOh ^(324)01 ^SBD. §hE DF^B^(308b)^ ^71 2^71^1 

30F SSI #2.^ 3 ^( 306b) 01 bi^l UHDI-Xj ^Al^Oil 2|tB 4=E Si^Ol, Xi)7ioi-XI S 

12 IICHS feTTll 4=E 21g£ 1E0IQ. 

< SI 2 0 Al 0|] > 

E 20 LHXI E 26S S ITSS] U^ti" SI 2 4' Al Oil Oil C&M fflESO i^2J S^HHd SS^Ai 
Oil CD-El- EAItf B3E10IQ. 

E 201 &3ESI-3, ±%21 E3#(402)0I S^El-il 715(400) 4MH1 S11 ^£ffl^(404)# «g?JO. 

E2#(402)S BEffl 715(400)011 M^l ES S^0|7iU ^EI(Cu) HHi!# E~ 7IEF OS 

HH<^g^ ^ 2iQ. Sll >i£ia^(404)S □ ^^£1^ SI 1 #^3^(405)^21 ^!^^H|7|- g 

ss, oyacH ^ei^ hs^sum) e^ ^ei^ ?hymiE5|(Sio^^ ^^oh^ 2101 H^mo. 

OlOiAH, 7311 ^Mlti 5|(404) #0fl S|1 #2-^3^(405)1 SSt^Q. Sll SZ^3^(405)^ 0111 13, 

Si0C2|, QI-SS SiO^, PS6(phosphorous silicate glass)SJ-. BPS6(boron phosphorous silicate glass) 
US6(undoped silicate glass)^, FS6(f luorine doped silicate glass)^, HDP(high density plasma) 
PE-TE0S(plasma enhanced-tetra ethyl ortho silicate)S, v E^ S08(spin on glass)^ ^82 

11 ii5|2S ^^51-^ 2101 H^o^Q. Sll #213^(405)^ ^£51^(404)^21 

^HI7h a ii'°|2S S«SJ€f. 

0101 Ai, Xi|1 #^^3^(405) ^Oil S12 ^Sffl ^(406)1 ««SK^. SI 2 ^m°|(406)£ ZL ^011 §5 
a= S12 SZ^35|(407)HF21 a|^a|ehH|7I- § 99, 01] SCH £!EI5 l'fl-^(Si 8 M) E^ ^E15 ?HdhOI 
E5|(SiC)£S ^S^l-^ 2101 HHf5|5^. 

QgOih S12 ^£21^(405) feHHl S12 ^13^(407)1 SStfllF. S12 #Z^3^I(407)S 009 13, 
SiOC^, SiO.^, PS6(phosphorous silicate glass)S|> BPSQ(boron phosphorous silicate glass) 

5,\ US8(undoped silicate glass)^, FS6(f luorine doped silicate glass)^, HDP(high density plasna) 
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4E 311 #^§2^(405)2* §gy g^Sf^S §gofc 201 HJB«|«Q. 

QgOfl. 392 #513^(407) #Qfl SIE. DF±HS(408)1 SSSJQ. ofE 0F^Be(4C3)g XiI2 #2*gg 
5K407)31F2I ^2|d^HI7F 3 ii, OflgjCH £E1^ §5^, £E!5 4*1^, £E1^ SWHJISSf. 1EI£E] 
5, ^SH^OIsIlf ^~ TiNHJ- ITS U^OIs E^ ElEfH gEJ £2 

2101 UF&S!§hQ. 

0ICHA1, Sl-E W±3g(4Q8) #0il 7311 ?mH ^E Dk£:3# (408)2] #31 kgAI?|= 

Ml 7H^(H1)1 Sll S^aiAI^M 5IB(410)SSa*O. ol-E O^Be(403) #00 *Sa]Ai 
±§9 £5^ #71 5£&il73^Mg icgj- SI SgSKM HM 5£31A|±M E8@ (410)1 BfiCO. 

E 211 §-£§ra, 391 SSEOXI^M HHS (410)1 £R DteHS oFE D|>±3§(408), 7312 
§^§3^(407) SI 73)2 ±£fflH>(406)S ^^D. #71 *i^0i] EJSKH HI 2 #2^S2|(4O?a)0il M\ 

mmm n^r bio^(4i2)oi bq. 

QsOii, HI SMfflKI^M H8@ (410)1 393ltJQ. 391 SMfiilXl^M 1@(410)£ SAfoj Mara OH 
£J(shing) §§1 OlgSfOI 397IW 4 2iQ. 

E 221 S2«ra, EW H|OW(412)OI S2E10I SIExil 715(400) #(HI S7J S3S«414)S 
01 Dtf UIQW(412) LHQil S7| Hjet(414)fi DHBttO. Bfl5K414)S IMP HI0h^(412) LHM3 
«gS 4E 2JH, SfE D^3#(408a) #0)1 E SPA «#1 4=E SID. 831 BBSK414)S Ej-^Tfl 871 
12! BARC( Bottom Ant i-Ref lection Coating)°^M **2ul~ 50! HFB*!*hQ. 871 11^(414)£ ±3 
«f«0i| EJSFCH 4* 2JQ. QlfflL ±5 3E12J £124^ 1000-5000 rpn §£°J 201 tlH^I- 

Q, ±B 3g »B2a 871 BBSt(414)fi £5£J §0f|£ 100-C-150-C §E2] SE0I1A1 tfjOIHl gAI 

E 231 »2S1B. 871 aae«4l4)0l ^£EI01 2J= BE SI 715(400) #0{] #71 391 ^(BDSD B 
392 4(K)S 7FXIH 871 11^(414)1 3^ h:gA|7| = 3312 ?H^(H2)1 ?fS 7412 SSfllAl^M 

nH@(4i6)e sstra-. 392 ?h^(H2)°j uio»(412)si n»oo CHgtiE^ §«§hoi, 

HI0«(412)2| #^0fl M2 1W^^(H2)?[ Z\*mS.m *!D. 

E 241 »|2 5MaiXI^M 19(416)1 D^E^ 5h01 li\2 #Z»-^3^(407a) #^°j ^71 

11^1(414) S uhE OF^3#(408a)g 2^ ^^Q. #71 o,M 7^ E^ Kr S Krl 

7\±m ^ Ahg^Q. ^S, C.F.71] 7^ E^ QHF..^] 7^2L 0^^(Ar)Hl- g-s ^ 

^ 7F^, a CO E^ Or 7^1 Sttffe 7^1- Af-e^ 4^E 21Q. OiUH , EI-# HIOS(412) LHEJ 
S7| 11S[(414)E #71 ^^|A| 01 hi §£c El All ^( recess) El SQ. 

E 251 M2 ±t£.tt\X\±E. 1S(416)1 XiI7i^CK M\2 ESaiAl^M (416)^- B#2j 

WI3CH OHg SSI Ol^ofOl XOTiir 4= 2iCh Ollffl, ^71 1^^(414)E *Mffl XOEI>il SQK ^, SHE 
D^3#(408a) #^ gj ffl-^ HI0|-§(4I2) LHOil SXH§h= ^71 1^^(414)E XI] 2 3££i]X|^E 
IHS(4I6) XUTi §§, OtiaCH OH^ S§0iiA1 SHJfl X1I71EI711 SQ. X112 SSEilXI^M KH9(416) 9 ^7! 
■BS«414)0I 7ai7)EIS. 392 ^(W2)S »fi 7H^?^1 5>S S^E D^3S(408b)OI tSEITO BD. 

E 261 &2oh3, ohE Dh^H#(408b)l D^HS ohCW *!I2 #i^35|(407a) SI Xfll 

#^^3^(405)1 2*! ^Z*GtQ\ UH^S^(418) SI blO^(412a)l gAlCHI ^«*J-Q. ^. K\2 
S*(4Q7b)0il^ ^(^2)1 HHdS^ (418)1 S#§H2, X111 #^13^(405a)0il^ #71 HI 2 ^(02) 
MCfe flu a e ^ H|0^(412a)l S^t^Q. 

OICHAi, HI0h^(412a)l MM kBB XD1 ±£3^(404)1 ^I^KM SITIStD. Oltffl, 5FE 
D^Be(408b)E tJ-l){] ^^mra HITi^ ^E Si^Dl, UhE D^Hg(408b)l Hj7i5f-A| 3EHM 

y-T^n s§i sts^ K ^e aa. 

OI^EJ S§§ #71 Ml tfAIOOOflAISF g^rQ. 
< a 3 £ Al Dfl > 

E 27 LHA1 E 31S S ITg2| HHTS|& XI! 3 ^AlOllOil [Q-E ^E*ll ^ArE] ^^HHdl 
At 01 C0-E1- EAIe!" E^EIOIQK 

E 271 ^§EJ E2# (502)01 SSS &Eai 715(500) #0fl ^£5i°|(504), §2.^3^(506) 

SI mE 0h±Ba (508)1 S#§H1, 3fE D»-^3#(508) #0il Xill ^(«I1)2£ §hE 

D^3«(S0B)S| #31 i^AI7l^ 7H^1 Z» 991 SMillAI^M SH@(DIEAI)1 SgoKQ, # 
71 XiM SSeilAl^e ne^l ^^l D^HS ^E O^HS(508) SI i^EJ #Z.^3^(506)1 ^zmm 
b!0l-^(512)l ^#tl" ^, #71 XH1 I8@l XU7ie^ E^l^ #71 M) ^AI0tl£F §g 

0171 Al, #Z.^S^(5Q6)s 73^311 ?f= SiOCSf^S *J2ofe SOI UfBS|S|Q. 

OlOiAl, 1^ 010^(512)01 ^^ElOi tfEffl 715(500) #0ii S08(spln on glass)B|(514)l ^5 5 
1 S#^Q. Oltffl, S0G°|(514)1 E5§> ^0113 250X-350X SEEJ SEOilAI 30£ LH Al 5^ 

§E HflOiaa ^AlSfe 201 U»^*JD. S08S»-(514)s #^§3°|(506a)(H] CH^ ^ ^|ZfflB|UI7l- B 
BBSf. ¥7113 HSQ(hydro si Isesquioxane)^. MSQS|- E^ QSS Si0.^3 201 HtB-q&tQ. 

HSQ2I- g-s S0BB[(514)S HF § c -i?DilA1 ^E7h EH? BHl-^ BJS , #2.^ 3^1 (506a), OTgjCH SiOC^S 
HF e°-i?0{l 7ISJ ^^EIAI 0111 13. lUf HF1 500EH IS tl^ti" g^Oil 90i2!" ^I^W S 

?, HSQHJ-S 470 A §E ^ZffilH, SiOCSfS 15—31 A SE ^I^EIOt, SiC^S 13A §E ^i^EI- 2^ 
S UEI-yCK #71 S06(514)^ CHdQil #71 Em H|O^(512)LH0flS PSS^, BPSQ5| OHgl? ^ 
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2i2ffl. tttgg(Bottcn-L'p) sEm-SQ 2>£ CVD^S! Flos Fill 7 " S«2S ^g^ 4: °ID-. 

HIOW(512)2| 91X100 CHSH5S «4*iO|, 7312 SSaffUl T 12(516)1 3* o1±3£ » I 
§gfj*|{ 4 ig S£ G^3s(5C8a)M *J2«roi £13 l§3i*3Hf(50Ha)0i] H^f HI 0^(51 2)01 k 

E 29f g£SI3. 7312 5Sa]XI^M lg(516)s Qh±33. 5KM §3S3Si-(5C6a) ^S2J 

2h 0S£(Ar)Hf Ifs ggfg ^ gj CO. CO- E£ 0.- ? r ^M 5*f3fe ^ 7 r £# AFSfcHX #71 3 
- A'^g 5-50 mTorrSJ ST^MA). 1000- 500019 §E°j HKyg |-2g gE gAISfe 2101 HUra&lo" 



0ICHA1. 6rhE OK±3 





^E?> DH-r- 

3, 921- HF_ 
S 15—31 A § 

2! 2 Hi! (516) a S0QSK514a)OI XOEI3. X02 4(B)« n^7[ S2EI01 2J= «t 

E 0h£3e(508b)0l kSEITO SO. 

§ 31 Jt fiSra, 01*21 1§2 m ^ m \9\ SijSKIh 3, olE Dte3S(508b)g ijZf []^=3 
< 731 4 4' A| Oil > 



E 0h£3s(608) gffl 7311 *(H)c>3 S1E Dr±3#(608)2| ^| kgAI?lcT JH?*I| 
D1i3e(608). T "° — — • -~ ■ - - - ' — 

fe^i sir -■ 




^^UPl s -11'^, 0111 13, Si0C5|, Cfgg SiOAC PSG(pho8Phorous silicate g~lass)2," 
BPS6(boron phosphorous silicate glass)^, USS(undoped silicate glass)*}-. FS6(f luorine doped 
silicate glass)?!, HDP(high density plasma)^, PE-TE0S(plasma enhanced- 1 et ra ethyl ortho silicate) 
r, 5=: S06(spin on glass)9J£S. ^S§1= 2101 bH^SIShCK H|2 S^fS°>5|(607)s xni 
?^ 9 n^S^ L R g ii^S -2L1, W #2^3^605)^ «gl?Mfi^a 



0ICHA), iil# uiOh 

gsfioi 
3 




i— D1 - tii-gS (Bottom-Up) §2^gf 5!-^ CVDg.^3 Flow Fill"' &4j£g ^g^- 4 51 Q. 
E33#&2Sh3, SGQ°|(614) ^MHl 4.^1 All ^(fflDSD a 7,fl2 ^(02)1 SCa°T(S14)3 i 

J5g(§jg HjJ'E 0^3s(608a)g ^l^WI £13 7312 *313^(607a)0fl Sga U|OrS(612)OI 

□«cfS l^^^.^i?^^— HB§(616)# i|2t 0r^3S SrCfl 7312 §3§3^(607a) SOS 
°"(614) a ohE Dfi3#(608a)e 3 A 1 ^l^Q. &7\ 261 Aj^g C.F.Tfl ?\± E^ C.HF-ffl^^. 
01s^(Ar)2f g-s gg-g ?li, a CO, CO- ES 0- St^rS 71ig Ahg§>Q. 3^ 

r>'-= 5-50 nTorrSJ S^OflAJ, 1000- 50003 §E°J I1?J5 1~2S g£ ^A|S r = 2101 brU^lSH^ & 

3/ji?sBsai558 ^sras^w spys** 614 ^ * s §s eiAfl - a?fl sa - 520,1 1& 
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wasasrasys snssisst swum 

Q. MB IS, gm HFM 500EH IS tl*jS §»4oiI 9&zf &k ^ g? iSqLs 47^5 "US 

l 2 ofA%1II)oi^ ( |ii# l acr (6,4a)01 S171EI9 ' * fl2 ^ CW2)M * & 7t|:? "* ° SEI01 as ° F 

H UI0fg(612a)g §A|0f] ^g^Q. ^, J5f]2 #2M3 
«g&Ul. *D1 SZ.^SeU605a)Ofl= £9| 7312 *(fil2) 

OlCHAl, Hl0»#(6l2a)# 311 ££ii|SM604)§ 4Zffit(N JOwi-n- nirrn sic 

01^21 I§§ ^1 XU1 £jA!0H2f 5BI*fQ. 
< SI 5 4' A| 0(| > 

<E. 37§ gfiol-S, £g°J SL2g (702)01 gga ot-ESI ^1=^700) akhi -^eiH Q >77n<n-= ai£m-l c=ya 
g(702)| BEa 7IS(TO)0D «*8 Tlfiff SIS S^oW 

CH £EIS ii^(SiX) S£^ feSIS ?^IE^(SiC)os lB?^0l bhil'ScK 

siq^, psg°>, bpsw, user, F sos>. tW/PMro sVsora as wsals a^iaSlI 

QgOO, *2jaasK706) £MH] SHE DI-^H 

5 2?tJ?? 3f9 ' X1 " ^saixiis leg (7io)i ^ oi^as m c 0^=^(708) D -' s^so^^nfii 

s 4^1 ^Mffl#(704)M h:§AlWb|d?5(712)# " - ^Ba-.(708) 

SfsW^slf^gsW^lf JS. 00, fl " 5SaiX| ^ S DB@(7I0)S OfiaCH CH 

mifff?^ 5 ^*^?®® 0 ^^- ^=1-^^15(700) ^00 0Hffl3Sd(714)9 Ul 
□h^3#(708a) ^OilS ig ^01 BfTfl *«B 4=E >^l m»s»*r?idT» 5? 

«SW 4 2iQ. ^71 BARC5fS ^AI0fl0ilAI2f 1TOI S§ &g0fl 2|uKJI 4= SiQ 

SOGSj-c:, OliaCH ^71121 HSQ(hydro si Isesquioxane)?! MSQHf £^ Qgg S i 0^2! =foi tim^mC} 

I ISiPsS'S 1 gS,%H,?SfS ) » H °y(#" T"3MSSw& < 58 

£ MSiiQ. mS. C.F.711 7^ £ES C.H.F>1 7^2f, 0135(Ar)2h^ ^X, S CO i= 0. IS 

ffll ilSaS2(r^sf)flllc? £ X,:K 0llffl ' Ul0 ^ (7,2) LH21 «»■■*("«)= « ^ 

ti-S, 6^1 0HJHs§#(714)OI Jfl3 S 314 ^ A| 00 Ofl AJ Stf ^01 SOaeiS! §^ <SJ\ ^A' CF?fl 
C.H.F : 7tl ^±2>, 0^5(Ar)2f 9S §Sg Q' CO. CO.- 1= 0.- 7h 
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£g A|2r§ 5~5D ::Torr£J °J^0i]Ai, §E°J EKUS !~2g gE £jA! 

E 421 §^§0, M2 EH g (716m Sl^Q. J5D2 5SH73^M ag(716)S ##2] 

otiacH ohs sse oisora a^if ^ aa. dim, 0H;Hei#(7i4)oi g^ies §^ s?i eu^E » 

I3B HJfHW SD. SFE Qte3«(708l) 9 H1Q«(712) LHOii £XBSfe 871 s§5|£S S CH 
?Hs§S(714)E Xil2 SSMTa^M E8S(7I6) a 71 §§, 0H3CH CHS SSOOAi ttH fl|7JEI7fl SD. £02 
i*£aiXI±E IBS (715) a QH?HgI!#(714)0l 2317i£i3, Xil2 ^(W2)g 7H^M oFE D^3 
S(708b)QI k^EITti SQ. 

OHJH1§#(714)0| SOGHfSJ 3^, ohE Oh£3#(708b) §j HIO^(712) LHOii SQjSm s^l 

OijgjCH HF g°-»l AFgSfe 201 UFi^SKIK HSQ21- ^3 sOBSfg HF g°4QfiA1 *W ^E7f 
d}|o M ahg^ #^§3^(706), OflgjCH SiOC^S £°m\ >|2J »SCh 

E 43M g£SF3, <^E Dh£3#(708b)g *\*t D|-£3S SKH #Z^3S»-(706)e 2^ *i2WKJI HH2§ 
^ (718) a UIO^(712a)e SAIOi] §S*fQ. 3, #2.^ 3^(706) LHOii 391 2 ^(»2)S 2f£ 
HHaS2|(718)S tJSSffi, HH3S^(718)2J ««0flS #31 7S2 a}(W2)fiQ£ STS S11 
dl 0^(71 2a )# Sg«*Q. <5hE D^B#(708b)e ^ Dh^H^Ai AFgdf-E^ ShE 

0^3S(708b)S #2*§S*«7C6)2| gojofl ^WO^StD. 

01 (HAL UIOF^(712a)# SoH !x^£! ±SE|9K704)g ^tHS JOttCL 01 tlfl , ohE D^3#(708b)E 
ttM M7\n 4^E S20L ShE Dh£3#(7Q8b)l JOSWI SCT HCHS teT^H 5 

§1 S««f 4=E 21Q. 

oioul mi ^AimnHjAjaF m*Mtm ^sbsktcwii htis e^sai 7ib(?go) £wi Eme ckf weigh 

< SI 6 ^ Al Ot) > 

E 44 LHXI E 50^ a «-goj um^lti S16 ^AlOtlOfl C^g ^Exi] ^AF2J s^HH<5 ^ 
AiOij C&Eh EAIe!" BSE^OIQ. »I5 £AIW!2f blJn^e, »1 5 ^AIOIH #2^2°H706) CH<l«0ij mi g 
2.^3^(805), m ^SIH^(806) S «I2 #^§3^(807)# AFg^Q^ §e Ssol-CK 

E 44B Siul-3, ±^ ES#(802)0I S^^l ^Elil 71^(800) ^"Oil M 1 804)1 §5*Cf. 

OICHAi, SI1 ^SfflSK80l) m #^§3^(805), Iij2 ^Mffl^(806) g» Xi]2 3 ^(807)1 ^ 

OmW, Xi)2 #Z^3^(807) ^Oil Of±H#(808)e S^Z^Q. ^hE Df^3#(808)3 

#^§3^(706)2F2j a'^aiehhi^f g QtiaCH £EI^ ^El^ ^EIS ?RdK3IE^, 

OICHA1, 51-E 0^3 #(808) £M] XI] 1 ^(«?1)a ^71 ES#(802)0i) CHg-oh^ bl|0|-#(^^)# 

lilf^xl^ Jl^a* (88)21 in^AI?!^ m ^H^^(H1)e ?hg Xi)1 ES2i)AI^E 

E 451 iTiSI-S, JM1 SSffllAliM EH@(810)s ^ DhiBS Sl-E D^3s(808). S12 
e ^§95f(807a), 3312 ^SEi^(806) S 3311 #Z^3^(806)s ^^52Jg SSShSAl ^ 

^Sffl#(804)M i#AI?l^ UIQW(812)S DSOO. 3311 5SE)IXI^:M 1(19(810)1 

All A tlCr. 

%J%?Ji£? [ ~- ^omismm nvmmm(su)2.s. metro. 4^1 DH3Hsi#(8i4)g di 0^(812) 

LHOJSJ- ^SI ^>E 2iJ2, 51-E □(■^3s(808a) £MIE SOI tf7l SSg 4=E °IQ. 4^1 DH 
3HM1'#(814)£ 2^ 3315 ^AIDfl0flAI2h °;>| g§eto SAI &iM o^| g oj B ARC(Bottoni Anti- 
Reflection Coating)^ £5 SOBej-^S SSIJ 4= 2iQ. 

E 471 STiSra. OH7H11#(814)OI «i-E»l 715(800) 4^1 3311 ^(W1)aQ a 3312 

5 ( EiSL2!; n 5 DHaM^CeM)* b:§A|?|^ 3312 3H?^(H2)1 5>s 3312 SMaiXl^e HI @ (816) 
1 M2 3H^?^(H2)21 d|01S(812)Sl 9|*10fl CHgElE^ S^olQ. SSQOFd 

§«SPI 9ISK31 d|0^(812)2J 5J01E ^^9} S^5|£i 3 £¥011 3312 3H^¥(H2)^ 9lxl5hE§ *JCK 

E 481 &581S, 3312 SSaiXI^M 1S(816)1 ^ Ol^HS SIOI 0H3H11#(814) S 5FE 
i^3s(808b)l 3^1 ^ZjtfO. Oim. H|OfS(812) LH^J DH3H11#(814)E £7\ Olhi §E= 

£IAfli(recess)£|71l SQ. 

^ 491 ifiS|3, 3312 SSaiAl^e UBS (816)1 33171*0. 3312 SMaiAliS 189(816)^ g£2J S», 

wan wa s§i ois&hdi aw ^ so. oioui 3315 ^AioooiiAiaf aoi uiotscsrcwon &psi= 

DH3H1§S(8I4)1 33171*!0. 

^^Spg J-iSra, S1E 0^3S(808b)l ^ DliHS §101 3312 #i^S^(807b)l 3312 
iSuje«806)OI kSS UHUhXI 3^1 A'^OI HHd2^ (818)1 SS^Q. OIOJAI, UI01g(812a)l S«B 
kSS 311 iS2)Sf(804)l ^2fSKM 33171*0. 01(18, S1E Ol^aS(808b)E *4S1 ^2,^01 331 W 4= 
E 2J°D1. &1E D^3s(808b)l 331715^1 SH ^71^1! 3^ §§1 ^E 2JQ. 

OlOjAJ, 3311 ^A|01]0ilAI21 §gSWl 3311 ±£fflSM804)OI 331713 &E3ffl 715(800) £011 5?:H C0E1- HH 
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Z32} JZJ? 



01 9 S-^^J ^Pl^ pioni rriPLAJ t;io h j= ti ^ i= ttupj tii-u ^-r^n., , , r-4-, -J ^7 7. t: « .! r 1 -^ 



iipt §sw tin ma mom mm ssaixi^^ ssShm i Mmi 2sS" »2 ill's 

|^3cfK3£f£ SS b O^SJ 5SEHJ gafg g^oW SfeD. E*K a bbh hi? semJa 

| iff iti*!- * se Dfiatf ^ d^hs rfftfraai^s ufomi r*awi aMoi ia» 

ojs. earssi un^^gAioni mo\ &mm gssis^u. e gs§ 471 ^aioboo ^§a- 2 
I gyS'^RSf AH ^ LH0U1 ° SOf(HIAi ^ s 3 «s wo 8»i6Taa % 

(57) 

471 ±Sffl5f 4-Ofl #Z^3S}-# ^4§|-£ cpfl; 

?>s hi ssaxi^M fines natm 3 1 111 ;H +- 3 

47i jfli ssaixi^m fines ^ o^as skm 471 ^e 0^31 a 471 #^s<*s>s a. 
2,^01 33H *s 35 Rm momm ss^s e^i; °^ Bt -" a ^ 

4-71 Jfll SgfllXliM fiBSs Xfl7)SI-= E^: 

g| HIO^OI ««S 471 715 40(1 471 Ef^f UIO^l xfl^7l S7| gl^g- £5oHf 

E J Ql2%%i^ l 4ifJWS **** Dh ~ 3S t[ ® ° 7i ^Zm^ 4^2J 471 S7I -11^ a 471 §^ 
471 Xfl2 iSaiXI^S fiflg SJ 471 S7| M§2|s gAIOfl «l71Sfe EWI; 9! 

471 S^E QfiHif D^3S oKd 471 #2^13Sj-§ Aj2,^hO) ?3|2 7^ hhai r., 



^2. «||*i-0(] 21CHAI, 4-71 11)1 EHBg 0^=3^ §tQ) a^, ^^ go ,a«j «h 

= iX|-2J =^UH>3 §4g«, " r ^ f 

O OO t3 < 

tWff 4. SlltWl SiCHAI. 471 iSfflSfS a^, fjggo^ ^^AjejuiM ?>= £El a £E^ 
^EI5 ?WKIIE5,^S i*4S^ 21 igog §^ f Smk r*««8. 

§^ 6. MS*m StCHAI, 471 #2.^3^ SiOCSf, QS4 Si(fc^, PS6( P hos P horous silicate 

Si!S ) ^i^ (l ^ ra »S? )8 ^ , 2!L? , J ,c, S t8 9 |ass )-- US6(undoped silicate glass)^. FS6(f luorine 
^^ofB-'W^' HDp (hi9h ^ity Plasn.a)5i, PE-TEOSCplastna enhanced-tetra ethyl ortho 
si hcate)S{- E = S0Q(spin on glass)2|EM ^4oi= 2i 1925 bi-EXfl iXi2( =^HHd «4 

hLfto 5 ^'ML^ 1 k ^U^?L W ? = e^JII S7| M2J BARC( Bottom Ant i -Ref I ect i on 
§^ 9. SlItNf] SiCHAI . 471 X02 5SEBXI^e nogg a.^ a^ as SH31 a^, g^ggsf a^oj 
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^ZE2-C233S3 



#71 S7I 11*1 Si #71 SfE []}£3SS ^ 7k±3AI G-M 7r£ E£ & 

a KrP stm^ 7r^e ass^ 21 iS2^ s r s bjeso ^xra s^hhs §#&g. 

g^tf 10. «1«HW SiCHAi. #71 $2 5£HA1^M Hgg ^ 0^35 SUM #7! SaSSST 

21 #71 871 BBSf 3 #"71 o*rH 0r±3St EffllS *W 7 r ±£Ai tF.TC 7r± £5 CrtF^] 

7r±, 7h£ a CO E= Ob^M SEttffe 7r±M ArgSfe 2# sgo^ § fe hi-£xtI £Jr2J 

STO II. Hl«tOe 2101 Al, 91 HlOrgl U#orS 571] 01300, 

#71 £EHH« 20<5£r 57*1; 

^gffl^OI 73j7iS #71 fflSffl 715 #0!i 9»B CO-EF HHEJOigM 5711; 

HH El CM #01 §g§ #71 BKEa 715 #Ofl g^TSKM #71 Iffl^g^ 9! #71 HIOFS- LHOT #71 

ESiii OHSSr= 5711 ; 5! 

£3BS0I DHUEICH 2J= #71 ej£«j 71 5M SWIM*! 30l§r= 57111 □ S««fe 2i 

m=?tt 12. 731 11 SDH 2JCHAI, #71 HHEICHSS TaSJ, TaN^J, Ti°|, T i NSj- 0|g2| 2«f9|2g *»# 
§e 2M i92S ESS ±Xr2J g^HH2 SSSKi. 

g^*f 13. E2S0I «#£! »£*l 715 #011 HI I ±EII|Sm S#o"r= 57(1; 

#71 mi ^sihsj- #011 *m aa-isem §#sfe 5711; 

#71 731 1 a^i xj]2 ±EfflS>S S^f— 53] ; 

#71 7M2 ^SIHS| akqi] ^12 i^3°r§ §2or= EPfl; 
#71 7312 #ZJ§3^ #011 SrE Dr£3#l ggSfe 5711; 

#71 orE #011 7311 ^1 7WH #71 SrE 0 r ±3#2| #31 k«AI^|& 7311 7H^*S 

S« 73)1 SSaiXI^JE HBSS §#Sr= &7«; 

#71 731 1 XI EH SO- *W Dr£3£ SKH #71 orE Dr^BS, 7312 SaSS^ °| ^i!2 ±£fflSt 

1 ^^ohOl 11 ^ DQ-6f HlOh^e S^^fe &711; 

#71 M) 1@§ TJOTlSfe B3tl; 

EF# dlOF^OI ^#£1 #71 "i-Exil 715 #011 #71 HIO^M xB^7l ^1^101 S7I ll'^M E5§fe 

^71 M^S|0I ^#£| #71 SJSEffl] 715 #011 #71 DJ# tJIO^Oil CHS^fE^ ^IxlufOI X1I2 7W£ 
12 TH^^M ?>S W12 5SEilAl^M HHSt ^#ufe 5711; 

#71 H12 5SEilX|A:M Dh^B^ uFOl #71 X112 #^^3^ #^2J a^j §i oh g a> 

71 ol-E O^HS# A'^FS 5711; 

#71 M2 SMEIIXI^e nBS Si #71 ^71 ei^l §A|0il 5711; S! 

#71 5hE OI-^3#e Dh^H^ SFOI #71 MZ #2^§3°| §j a^| ^| a.^^ #71 

B12 §^^3S«H1 *02 ?>S HH^ 3^3- #71 Xill g^S^Oil Xiil ^m dlO^g ^^ofe 
57JM 2# §^ ^EX(] ^Xhej g^tfflAi ^#g-g. 

g^tf 14. SI13&01I 2J01A1, #71 E2§S ^?EI «H<^#3 2§ §fe ^Ei-jl 

gq?*T 15. «13S-0il SiCHAi, #71 *U1 ^SiH^S #71 M\ §5^3^ ^j^SJHIM ^ ^EI5 
1^ E^ ^E|5 7FHK3|E^S S#o^ 21 1925 f>l= ±J\2\ ^m\\2 «#&S. 

«w i6. mavofl aojAi, #71 m ^sm^s #71 §^3^ ^i^^dip sr& ^ei^ 

ltl-5t E^ A^ E ja ^hjhDIE^S ^#S^ 2S ^925 m= &Ea ±^21 g^bH^ 

g^tl- 17. »113&0B SlOiAl , #71 7311 1^2°^ #71 M\ ±Em*t 3! #71 ol-E D|-^H#0il CHti" 

g^tr 18. Xfl17»0fl SiCHAJ. #71 7311 e5S3^ Si0C5|, QS# SiO^, PSQ( phosphorous 
silicate glass)5, v , 8PSQ(boron phosphorous silicate giass)^, USQ(undoped silicate glass)^, 
FS6(fluorine doped silicate glass)^, HDP(high density plasma)S|, PE-TE0S (plasma enhanced-tetra 
ethyl ortho silicate)^ E^ S0G(spin on glass)°^S ^#or^ 21 ^§25 3r= &EX-U ±X[21 = 

g^ 1 " 19. 73J13tmi SiOlAJ, #71 7312 #5^3^ #71 7312 ^ #71 SrE Dr^=L#O0 CH^i" 

*!ZWe?fcO 3H, 7d°2iee ^ S#e r ^ 2i uh^ ^ESl 4a>°I g^HHd 

o O O ea • 

g^ 2D. X{]19^0{] SiOiAl, #-71 7312 #5§3^S Si0C°|, QS# SiO^, PSQ( phosphorous 
silicate glass)^, BPS6(boron phosphorous silicate glass)2J, US6(undoped silicate glass)^, 
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FS2(f luDrire ctaped silicate glass)?!, HDP(high density plasm)?*, PE-TEGS(p!asxa enhanced-tstra 

ethyl ortto silicate)?! S0G(spin cn glass)S!©3 «4Se 3lS il£§ §fe ^ESO ±#2| = 
*nf liH « o a . 

21. 3113iHN 2UHAI, 291 M2 ©ZraSSf S! 73)1 gg g^og ?, 





^11 1 3^(HJ 8101 Al, 271 S7! SS^S EteTfl S7I121 BARC(Bottcn Ant i-Ref lect ion 

g^ir 24. 

Al- 
es • 

ISs BI138W0 2JCHA1, 4^1 *02 SSMXI^M l@fi £|2! 0^32 SKH 7M2 ^§01?! 

4¥°J 471 o 7| a § e Dfi3if aj^I 4^ 7°±£AJ CF*| ?{± E^ 

C.HFJ1I 7^, sag 7f± a CO CO^M 5*JSfe 7^1 AhgSKr =2§ -igog sh= 
£A}2| g^HHS ^SSS. 

g^S26. ^113^011 2I0U1, HH^gei a HI 015s «S»F5 EMI Ol^Ofl. 
491 All ^SfflSj-g JOSfe BTfl; 

HI iSaeioi TaiTjEi g?\ u^Eai 7| S a^ im n H £|0)se *4efe e?fl; 

ESsiS Ill^E^a ° M S ^ 01 BH£!S - 5E 471 UlOhS LHOi) 471 

^•*ii^^*!!&*g8^«SP' Ti ~ TiN ° 4 0IS2) 3E « g|S * 

28. E2#0I SSS SfEj-il 7IB 21HI ±£fflsra B3||; 
271 ^Sffl^ 20il #i^SS«-# ^2«5h= 

§^go| a* m D^Hii S2Sfe BTfl; 

27i ufE d^h# 2-oii xiii mm ?m n 27 1 sfe d^h#°j 29e h:aAi7i- hii ;h^«p 

271 a"D1 5£E0XI±£ uH^e D^Bg 51-01 271 <5 r E D^3§ S g^°J 271 «raoig« 

mtf mmo\ 27 1 71 e a^, e ^ mo^s xh^7i ?iskm soG°ie Ese^ 
fiji fl J ATiSS^S,,! 11 '^ ^-3s sku 4^1 sz^ssi a^oj a^, sa3 o,. a a^, s ^ e qi . 

— — s \ — 1 O r 1 i^Ssv * 

T L f 1201, 6j2!S! #^§39|2J SOI 21- ^2^1X1 SSI §^i^| =JMS ufesTsI 

f ^30- M284HHI SiCHAi. 4^1 E2§§ UH£>#2! 21 a^ai iA^ =^HH 

l_3 OOOC3 • 

§^,31. JH2Btm SICHAI , 4 k 
= ^'EIS ?ltll0IE5|SS sss-i 

?J28|^| JiQIAl, 4^1 §Z^S a 4§ 471 ±£Q|9i a 471 5|E 0^3 SOU CH«f 
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34. mmm siou-i. #71 t r E d^3§h #71 ti^s^ra ^Qmum g ea a ss- 

35. Xfl28^»-(Hj XOlAi, #71 Snaej-s g^ggo^). Aj^EHmg ^±=. api.^oi HSQH i. s - 




§^38. MZmm SlOiAI. HH2§2! 5! HlO^g Sgsfe 5*1 Ol^Oil, 
#71 ^gfiSJS- 7i\7\ZV=; <EW\; 

^SfflSfOI IMS #71 715 #011 5*H C&emHEICHsS *!S§^ SM; 

slili llfr^'??;^ 41 ESg§ = S4fSH3 « «Hi!S^ 51 #71 dlOHF LHM #71 

s^tr 40. sssoi sjex-ii 715 #o« hi isai^g ssoi-s &n; 

#71 Hi ^sas,'- #011 HI #5125tl Qgt>V= EWI: 
#71 HI1 g51SS| ajod j|| 2 *jg 3fe egg; 

#71 H2 iM5|5f H2 §512°M SSSltr E+7fl ; 
#71 H2 #5^35* #0)1 SrE OhiHsg §25^ E>7fl ; 

#7i hi ssaixi^E nniie H7ms 

UlOhSOl iJSS #71 715 #0i #71 IDtf ti\0mm ill ° 71 ?ISKH SOG^g ESShS 5?||; 

ot^ii *jga #7i ijejo 7i5 #oii #^i Em mown [hssiei* $mmo\ m %m ?m= mz jh 

#71 H2 Egai^l^M fflgs DFiHS 5KD1 #71 H2 #^2| #71 SOGSf S #71 SIE 

Dfi3sa ^JSfSrSr 578; 

#71 H2 ESMAI^M i@f H7ISI^ 5741; 

#71 ShE Dfi2| #^ S #71 Etef HlOlg LHCHI #71 SOGHm ££j A'^KDI H71S r =r EKfll; 



f "sEal* X1l40t '' 011 2i0IA1 ' «Hi!#El 2J1 5fe SH£i-ll iA>2) g^HH 

»— O CD O 1=3 • 

f 7^1? f 2 ' ^ 40 ^ h WI SICHAJ. #71 All ±£fflS>2 #71 HI #5§35«l A'^^UIl §>S ^E| = 
S^tf 43. ^140^011 2101 M, #71 MZ iSfflSfS #71 Xfl2 #513^1 a^a^HI© 2ht= A. e .a 
°^f EH ^- L §404Wfl SiOiA) #71 HI t^3°4§ #71 HI ±EiH^ S #71 o|-E D^HsOfl CH5 

SSSS SS3ii §§^5 sssi= ?! -a ig£s &s.m ±xm ^mwS 

W44W0 210IAI, #71 HI «3flS^S SiOCe|, QSS Si0;St< P SG(phos P horous 
silicate glass)e, v , BPSG(boron phosphorous silicate glass)^. USG(undoped silicate glass)2f. 
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^2Cj2-C2S33S3 



g^tf 46. S10IA1. 4 V 7I 7g]2 §313^ av 7) jj i2 ^sffl^ a 491 g hE o^3§0il CH*!' 

l»f i^HH^' 4 ^^ 01 ^' ^' *" 2 #2fl95, '= SIOW2S 21 sgog se be ES 

48. 73140IMI 2IOI A), £9! 732 ©2MSSf Jfll S^3 D 4§ SS5 si^2£ fjgofe 2 

49. mm>m sjchai. 491 sie oi^aag 491 7312 rasaer a 4^1 m gz*m°iim°i 

51. X04O&KHI SiCHAI, 491 S06^£J g^l 491 SI 2 #3132101] [HSH-H 491 S08S,«H 

aiMwog 4: o, £ HF g°J|§ AFgolS 2i 1125 ofe 9J-£Sil ±»2| S^HHS «4grt2. 

lit art % fc&auraftg sie a swig^is 

71±, 7h± S CO, CO, ES 0_.7kil 7fcil AhgolS 21 i§2i ofe 3Efl] 

53. MWtm 2JCHA1, S WOhSl ggo^ 3711 OlSOfl. 

491 7311 iSfflS^a JiWtiVE 3711; 

7311 ^SfflSfOI 731711! 491 &EJII 715 4*011 3*H CU£f HH£ICH#1 BTfl; 

HHEICH#0| 491 SfEJffl 715 401) ESsUl gatSKJI 491 bHdS^ H 491 HI0f§ LH01I 491 

E^iii OH go IS EWI: 3! 

Eg DH^aOi JJJj^ 49^ &Eijl 7151 £1*9 1 711 3 3DIS1S 37111 □ 5*tf1= 21 1S2S 

55. &EX11 7l3#0fl *J43 ESa 4KHI iSiH^l ggofe 3711; 
491 ±£B|St 401! tznastS *J4ofe 37H; 
491 g3§32}- 4011 olE □1^3§1 S451S 3711; 

491 6-hE Ut±Bg 40)1 491 E2#01l EH go KM HI01S1 *f§*fe 7J1 SSffllXI^M 1S1 SSsfe 

491 7311 EMMXI^M IflSl ^ [»±3£ 5 l-OI 491 b"1E Dfi3i g 491 #313911 iiZfSHS 
491 ESS 4011 *!43 igit|S,-2J 531 k#A|?|S UlOhSl §g§1= 3711; 

491 7311 ESaiAliE Uii 7317151= 5711; 

491 ti\0mm 0H7H11'#£M OHgolS 3711; 

4J7I S1E E Cl^|#||^gl i|2i§h01 491 UlOhSSJ 5!D1E ^¥21 SgEIS HHilg^l 3§o^ olE 
491 HIOhSM^EI 491 QH7H11#1 *07m= 3711; 

491 olE D1^3 MSI 4'2, v 01^3M SKO 491 §^9 D 42| gj¥l ^2|S101 UHd S^l «4o1S 
37fl ; 

491 UIOFS LHOfl 3Hofe 491 i£iH#l XII 71 SIS 3711; S 

491 HI01S 3 HHaS^M ESll'l QHSS1S 37111 Sti^lS 3EX-0 ±Xm =^BH^ 
1£! ^41^. 
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SS^tJ- S9. S55tf S= &56*Wa 2KHAI, £7i SZMSSJg SiCC^. SitUSf. EPS3SJ 




2! BARC(Bottom Ant i-Ref lection Coating)^ S£ SOGSfES ««SM= 51 Mgof §l5. ftcS Ttl§ 
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